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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
3XEOLFSULYDWHFROODERUDWLRQ+RZSULYDWHLQYROYHPHQWFDQ
FRQWULEXWHWRQHWZRUNSHUIRUPDQFH
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D5LMNVZDWHUVWDDW0LQLVWU\RI,QIUDVWUXFWXUHDQGWKH(QYLURQPHQW32%R[/$8WUHFKWWKH1HWKHUODQGV
F)DFXOW\RI6SDWLDO6FLHQFHV8QLYHUVLW\RI*URQLQJHQ32%R[$9*URQLQJHQWKH1HWKHUODQGV

$EVWUDFW
7UDGLWLRQDOO\LQLQIUDVWUXFWXUHSODQQLQJSULYDWHFRQWUDFWRUVDUHHQJDJHGDWWKHHQGRIWKHSODQGHYHORSPHQWVWDJHRQ
WKHEDVLVRIDUHTXHVWIRUSURSRVDOVDIWHUWKHFRQFHSWXDOGHVLJQLVILQLVKHGDQGWKHPDLQGHFLVLRQVKDYHEHHQPDGH
7KH\DUH  UHVSRQVLEOH IRU ILQDOHQJLQHHULQJDQGFRQVWUXFWLRQDQG VHSDUDWHO\ IRUPDLQWHQDQFHRI WKH LQIUDVWUXFWXUH
7KHJRYHUQPHQWGHVLJQVWKHSURMHFWDQGSUHVSHFLILHVWKHSHUPLWWHGLPSDFWRIWKHGHVLJQRQWKHWUDQVSRUWQHWZRUNDQG
WKHHQYLURQPHQW(DUO\SULYDWHLQYROYHPHQWPHDQVWKDWWKHSULYDWHVHFWRULVLQYROYHGHDUOLHULQWKHSODQGHYHORSPHQW
VWDJHDQGSOD\VDUROHLQWKHGHVLJQLQJSURFHVV7KLVFDQOHDGWRDGGHGYDOXHIRUDSURMHFWWKHHQYLURQPHQWDQGWKH
QHWZRUNLQZKLFKWKHSURMHFWLVVLWXDWHGUDQJLQJIURPNQRZOHGJHDQGH[SHUWLVHWRFUHDWLYLW\DQGFRPPLWPHQW
,Q WKH 1HWKHUODQGV 5LMNVZDWHUVWDDW LV UHVSRQVLEOH IRU WKH QHWZRUN PDQDJHPHQW RI WKH PDLQ URDG DQG ZDWHUZD\
QHWZRUNV7KHEHVWZD\WRJRYHUQDQHWZRUNLVQRWWRGLVWXUELWZKHQLW LVIXQFWLRQLQJZHOO+RZHYHUPDLQWHQDQFH
UHIXUELVKPHQW DQG H[WHQVLRQ SURMHFWV DUH EHLQJ H[HFXWHG LQ 5LMNVZDWHUVWDDW¶V QHWZRUNV )RU HIIHFWLYH QHWZRUN
JRYHUQDQFHLWLVHVVHQWLDOWRNQRZDWDQHDUO\VWDJHWKHH[SHFWHGGLVWXUEDQFHVIURPSURMHFWH[HFXWLRQWKHGXUDWLRQRI
WKHVH GLVWXUEDQFHV DQG ZD\V WR UHGXFH WKH GLVWXUEDQFHV (DUO\ SULYDWH LQYROYHPHQW FRXOG SRWHQWLDOO\ GHOLYHU WKLV
NQRZOHGJHDQGKHOSWRDGMXVWDQGWRSURJUDPUHODWLRQVEHWZHHQSURMHFWVDVSDUWRIQHWZRUNJRYHUQDQFH
6HYHUDODSSURDFKHVIRUHDUO\SULYDWHLQYROYHPHQWKDYHUHFHQWO\EHHQGHYHORSHGLQ7KH1HWKHUODQGV,QWKLVSDSHUDQ
RYHUYLHZRIWKHVHDSSURDFKHVZLOOEHJLYHQDORQJZLWKUHFHQWH[SHULHQFHVIURPVHYHUDOFDVHV7KHDSSURDFKHVZLOOEH
FRPSDUHG DQG GLVFXVVHG ZLWK UHVSHFW WR WKH ZD\ WKH\ FDQ GHOLYHU DGGHG YDOXH IRU QHWZRUN JRYHUQDQFH DQG WKH
VSHFLILFFRQGLWLRQVQHHGHGIRUWKLV,WFDQEHFRQFOXGHGWKDWLIFRQGLWLRQVDUHVHWULJKWHDUO\SULYDWHLQYROYHPHQWPLJKW
EHDXVHIXOLQVWUXPHQWIRUGHOLYHULQJQHWZRUNSHUIRUPDQFH

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV1HWZRUNJRYHUQDQFHLQIUDVWUXFWXUHSURMHFWGHYHORSPHQWHDUO\SULYDWHLQYROYHPHQWFROODERUDWLYHDSSURDFKHV
SODQQLQJSXEOLFSULYDWHSDUWQHUVKLSVFRQVWUXFWLRQPDUNHW

&RUUHVSRQGLQJDXWKRU3KRQH(PDLODGGUHVV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,QWURGXFWLRQ
,Q WKH1HWKHUODQGV WKH0LQLVWU\ RI ,QIUDVWUXFWXUH DQG WKH (QYLURQPHQW LV UHVSRQVLEOH IRU SODQQLQJ
LQIUDVWUXFWXUH,QIUDVWUXFWXUHLVDOZD\VSDUWRIDODUJHULQIUDVWUXFWXUHQHWZRUN7KHRSWLPDOIXQFWLRQLQJRI
WKHVHQHWZRUNVLV WKHFRUHEXVLQHVVIRUQDWLRQDOQHWZRUNPDQDJHUVOLNH5LMNVZDWHUVWDDW5LMNVZDWHUVWDDW
D  1HWZRUN PDQDJHPHQW FDQ EHVW EH SHUIRUPHG LI D QHWZRUN LV QRW GLVWXUEHG ZKHQ LW LV
IXQFWLRQLQJ +RZHYHU FXUUHQWO\ SURMHFWV DUH EHLQJ H[HFXWHG LQ WKH LQIUDVWUXFWXUH QHWZRUNV UHJXODU
PDLQWHQDQFHODUJHVFDOHUHIXUELVKPHQWDQGUHQHZDODQGWKHFRQVWUXFWLRQRIQHWZRUNH[WHQVLRQV$OWKRXJK
WKHVH SURMHFWV DUH DLPHG DWPDLQWDLQLQJ WKH IXQFWLRQLQJ RI WKH QHWZRUN WKH UHDOL]DWLRQ RI WKH SURMHFWV
GLVWXUEVWKHQHWZRUN
)RUHIIHFWLYHQHWZRUNJRYHUQDQFHLWLVHVVHQWLDOWRLGHQWLI\GLVWXUEDQFHVWKHLUGXUDWLRQDQGGLVWXUEDQFH
UHGXFWLRQSRVVLELOLWLHVDWDQHDUO\VWDJH:LWKWKLVNQRZOHGJHUHODWLRQVEHWZHHQGLIIHUHQWSURMHFWVFDQEH
DGMXVWHG DQG SURJUDPPHG DV SDUW RI WKH QHWZRUN PDQDJHPHQW %HVLGHV D QHWZRUN PDQDJHU
5LMNVZDWHUVWDDW LV DOVR UHVSRQVLEOH IRU WKH SURIHVVLRQDO H[HFXWLRQ RI SURMHFWV LQ KHU QHWZRUNV LQFOXGLQJ
SURFXUHPHQW RI WKH FRQVWUXFWLRQ PDUNHW 7KH FRQVWUXFWLRQ PDUNHW KDV VSHFLILF NQRZOHGJH RI DQG
H[SHULHQFH LQ FRQVWUXFWLRQ H[HFXWLRQ DQG FDQ LGHQWLI\ DQG GHYHORS SRVVLELOLWLHV WR JRYHUQ DQG UHGXFH
LPSDFWVLQVSHFLILFFRQWH[WV7KHXVHRIWKLVNQRZOHGJHDQGH[SHULHQFHLVHVVHQWLDO WRSODQDQGSURJUDP
WKHGLIIHUHQWSURMHFWVLQWKHQHWZRUNV
%\ DSSO\LQJ HDUO\ SULYDWH LQYROYHPHQW WKH NQRZOHGJH RI WKH FRQVWUXFWLRQ PDUNHW FDQ EH XVHG WR
LPSURYH QHWZRUN PDQDJHPHQW (DUO\ SULYDWH LQYROYHPHQW PHDQV WKH LQYROYHPHQW RI FRQVWUXFWLRQ DQG
PDLQWHQDQFHLQGXVWU\SDUWLHVHDUO\LQWKHSODQQLQJSURFHVVEHIRUHWKHVWDUWRIWKHH[HFXWLRQVREHIRUHWKH
VWDUW RI SURFXUHPHQW SUHFRPSHWLWLYH RU WKURXJK SURFXUHPHQW FRPSHWLWLYH 3ULYDWH LQYROYHPHQW LV
EDVHG RQ WKH EDODQFH EHWZHHQ SRVVLEOH DGGHG YDOXH DQG ULVNV RI WKLV LQYROYHPHQW $IWHU WKH FRQWUDFW
DZDUG SRVWFRPSHWLWLYH WKH SRVVLELOLWLHV IRU LQYROYHPHQW DUH OLPLWHG E\ FRQWUDFW FRQGLWLRQV ,W LV
HVVHQWLDOIURPDQHWZRUNJRYHUQDQFHSRLQWRIYLHZWROLQHXSWKHVHSRVWFRPSHWLWLYHFRQWUDFWFRQGLWLRQV
ZLWKWKHSUHFRQGLWLRQVDQGH[SHFWDWLRQVIRUHIIHFWLYHQHWZRUNPDQDJHPHQW
,QWKLVSDSHUVHYHUDOSUHFRPSHWLWLYHFRPSHWLWLYHDQGSRVWFRPSHWLWLYHPRGHOVRISULYDWHLQYROYHPHQW
DUH LGHQWLILHG DQGGLVFXVVHG LQGHWDLO7KHPRGHOV DUH LQYHVWLJDWHG IRU WKHLU SRVVLELOLWLHV WRKHOS WLPHO\
GHOLYHUDGGHGYDOXHLQIRUPDWLRQIRUQHWZRUNPDQDJHPHQW6LQFHPRVWRIWKHPRGHOVKDYHRQO\UHFHQWO\
EHHQ LQWURGXFHG H[SHULHQFHV DUH OLPLWHG7KHUHIRUH D TXDOLWDWLYH DVVHVVPHQWRI VHOHFWHG FDVHVWXGLHV LV
FKRVHQ LQ ZKLFK H[LVWLQJ HYDOXDWLYH VWXGLHV DUH WDNHQ DV D EDVLV 7KH GRFXPHQW UHVHDUFK LV IXUWKHU
VXSSRUWHGE\LQWHUYLHZLQJH[SHUWSUDFWLWLRQHUVZRUNLQJDWSXEOLFRUSULYDWHSDUWLHVLQYROYHGLQWKHFDVH
VWXGLHV 7KH SDSHU LV GHOLEHUDWHO\ OLPLWHG WR WKH 'XWFK LQIUDVWUXFWXUH SODQQLQJ SUDFWLFH $OWKRXJK
H[SHULHQFHVGLVFXVVHG LQ WKLV SDSHUDUH VSHFLILF IRU WKH'XWFKFRQWH[W WKH LQVLJKWV JDLQHG LQ WKLVSDSHU
FRXOGEHLQWHUHVWLQJDQGDSSOLFDEOHWRRWKHUFRXQWULHVDVZHOO
&XUUHQWSUDFWLFHRIQHWZRUNPDQDJHPHQWDQGSULYDWHLQYROYHPHQW
$V VWDWHG EHIRUH 5LMNVZDWHUVWDDW LV WKH 'XWFK QDWLRQDO QHWZRUN PDQDJHU IRU WKH PDLQ URDG DQG
ZDWHUZD\ QHWZRUNV 5LMNVZDWHUVWDDW D  7KLV UROH LPSOLHV PD[LPL]LQJ WKH XVH RI DYDLODEOH
FDSDFLW\ RI WKH QHWZRUN WKURXJK WUDIILF PDQDJHPHQW DQG SURYLGLQJ QHHGHG FDSDFLW\ LQ WLPH DV DQ
LQIUDVWUXFWXUHSURYLGHU&RPELQLQJWKHUROHVRIWUDIILFPDQDJHUDQGLQIUDVWUXFWXUHSURYLGHULVPDQDJHGE\
SURJUDPPLQJ %XVVFKHU 7LOOHPD 	 $UWV  7DN 	 :LMQHQ  RI WKH SODQQHG PDLQWHQDQFH
UHIXUELVKPHQWDQGH[WHQVLRQSURMHFWV
5LMNVZDWHUVWDDWDOVRKDVVHYHUDOUROHVLQWKHSODQQLQJDQGH[HFXWLRQRISURMHFWVUROHVGLIIHUSHUVWDJH
RIWKHSODQQLQJOLIHF\FOH,QSODQGHYHORSPHQW5LMNVZDWHUVWDDWLVUHVSRQVLEOHIRUGHVLJQLQJDQGSODQQLQJ
LQIUDVWUXFWXUH SURMHFWV WR NHHS WKH QHWZRUN IXQFWLRQLQJ DW D FHUWDLQ OHYHO PDLQWHQDQFH SURMHFWV RU WR
LPSURYH IXQFWLRQDOLW\ UHIXUELVKPHQW DQG H[WHQVLRQ SURMHFWV DV D SURMHFW PDQDJHU 7KH UROH RI
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SURIHVVLRQDOSURMHFWPDQDJHPHQWLPSOLHV30,PLQLPL]LQJQHWZRUNGLVWXUEDQFHPD[LPL]LQJWKH
SODQQHG LPSURYHPHQW RI FDSDFLW\ DQG NHHSLQJ WKH LPSDFW RI WKH SURMHFW RQ LWV HQYLURQPHQW DW DQ
DFFHSWDEOHOHYHO$IWHUWKHSODQGHYHORSPHQW5LMNVZDWHUVWDDWDOVRSURFXUHVWKHSURSRVHGSURMHFWVWRWKH
PDUNHW5LMNVZDWHUVWDDWXVHVWKHFRQVWUXFWLRQPDUNHWWRUHDOL]HSURMHFWVWKURXJKDPDUNHWWUDQVDFWLRQLQLWV
UROHDVSURIHVVLRQDOFOLHQW(OIIHUV)HOL[$QGHUVVRQEIRUWKHPDUNHW2QFHWKLVVWDJHLVFRPSOHWHG
5LMNVZDWHUVWDDWDFWVDVDFRQWUDFWPDQDJHURYHUYLHZLQJWKHLPSOHPHQWDWLRQRIFRQWUDFWDFWLYLWLHVLQWKH
SURMHFWVLQLWVQHWZRUNV



)LJ0DQDJHPHQWUROHVLQWKHQHWZRUNYDOXHFKDLQDQGPDUNHWDGGHGYDOXH
3RWHQWLDODGGHGYDOXHDQGULVNVRIHDUO\SULYDWHLQYROYHPHQW
)URP D JRYHUQPHQW¶V SHUVSHFWLYH HDUO\ SULYDWH LQYROYHPHQW FDQ KDYH DGGHG YDOXH IRU QHWZRUN
JRYHUQDQFH DQG IRU WKH SODQQLQJ DQG SURJUDPPLQJ RI SURMHFWV VHH )LJ  7KURXJK HDUO\ SULYDWH
LQYROYHPHQWGHWDLOHGLQIRUPDWLRQRQWKHFRQVWUXFWLRQPHWKRGDQGKLQGUDQFHRIDSURMHFWLVDYDLODEOHHDUO\
LQWKHSURFHVVZKLFKKHOSVWRPDNHEHWWHULQIRUPHGGHFLVLRQVDQGPRUHUHDOLVWLFSURJUDPPLQJSURFHVV
FRQWURO3UDFWLFDOPDUNHWH[SHULHQFHRQGHVLJQFRQVWUXFWLRQDQGPDQDJHPHQWDQGPDLQWHQDQFHFDQDOVR
EHXVHGWRLPSURYHSURMHFWVIURPDµOLIHF\FOHSHUVSHFWLYH¶/HQIHULQNHWDO0RUOHGJHHWDO
7KLV UHIHUV QRW RQO\ WRRSWLPL]DWLRQRI WKHGLIIHUHQW SKDVHVRI D VHSDUDWHSURMHFWEXW DOVRRSWLPL]DWLRQ
EHWZHHQ WKH GLIIHUHQW SURMHFWV LQ WKH SURJUDP )RU QHWZRUN JRYHUQDQFH LW LV HVVHQWLDO WR JHW DQ HDUO\
LQVLJKWLQWKHDPRXQWRIGLVWXUEDQFHWREHH[SHFWHGLQWKHGXUDWLRQRIWKLVGLVWXUEDQFHDQGSRVVLELOLWLHVWR
UHGXFH WKLV GLVWXUEDQFH 7KHUHIRUH VSHFLILF NQRZOHGJH DERXW FRQVWUXFWLRQ PHWKRGV DQG WKHLU HIIHFWV
EHIRUH WKH DFWXDO VWDUWLQJ RI WKH ZRUN LV QHHGHG 7DN 	 :LMQHQ  7KURXJK WKHLU FRQFHSWXDO
FUHDWLYLW\ZKLFK LVVWLPXODWHGE\FRPSHWLWLRQ WKHSULYDWHVHFWRUFDQSURYLGHDGLIIHUHQWSHUVSHFWLYHRQ
SUREOHPVDQGFDQSURYLGHPL[HGDQGLQWHJUDOVROXWLRQV'DYLHVHWDO.HOO\HWDO1LMVWHQHW
DO
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%HVLGHV DGGHG YDOXH HDUO\ SULYDWH LQYROYHPHQW FDQ DOVR LQWURGXFH DGGLWLRQDO ULVNV +DPSHUHG
FRPSHWLWLRQFRXOGEHDUHVXOWRIHDUO\SULYDWHLQYROYHPHQW ,QDGGLWLRQ LWFRXOGOHDGWRDPRUHFRPSOH[
SURFHVV GXH WR WKH GLIILFXOW\ RI VLPXOWDQHRXVO\ PDQDJLQJ SODQQLQJ DQG SULYDWH LQYROYHPHQW SURFHVVHV
$UWVHWDO%XOW6SLHULQJ	GH:XOI$VDUHVXOWRIWKHFRPSOH[SURFHVVWUDQVDFWLRQFRVWV
PD\ ULVH ,I WKHVH WUDQVDFWLRQ FRVWV DUH QRW IXOO\ UHLPEXUVHG SULYDWH LQWHUHVW FDQ GLPLQLVK RYHU WLPH
)XUWKHUPRUH LW LVGLIILFXOW WR ILQG WKHULJKW LQFHQWLYHV WRSUHYHQWRSSRUWXQLVWLFEHKDYLRURIERWKPDUNHW
DQGJRYHUQPHQW%DMDUL	7DGHOLV-HQVHQ6KDSLUR
7KHPHQWLRQHG DGGHG YDOXHV DQG ULVNV DUH DOO UHODWHG WR QHWZRUNPDQDJHPHQW 7KHUH DUH DOVR RWKHU
HIIHFWV &RPPHUFLDO ILUPV KDYH DPRUH EXVLQHVV RULHQWHG SHUVSHFWLYH RQ SURFHVVHV ZKLFK FDQ KHOS WR
SURIHVVLRQDOL]H JRYHUQPHQWDO SODQQLQJ DQG GHFLVLRQ PDNLQJ *LYLQJ WKH PDUNHW DQ HDUO\ FKDQFH WR
SURSRVH VROXWLRQV EDVHG RQ WKHLU VSHFLILF NQRZOHGJH DQG H[SHULHQFH KHOSV WR GHYHORS DPRUH G\QDPLF
FRQVWUXFWLRQPDUNHWEDVHGRQTXDOLW\FRPSHWLWLRQLQVWHDGRISUL]HFRPSHWLWLRQ$QDGGLWLRQDOULVNLVWKDW
HDUO\SULYDWHLQYROYHPHQWFDQUHVXOWLQDIHHOLQJRIOLPLWHGSROLWLFDORUJRYHUQPHQWDOIUHHGRPRIFKRLFH
2YHUYLHZRIHDUO\SULYDWHLQYROYHPHQWPRGHOV
7KUHHPDLQFDWHJRULHVRISULYDWHLQYROYHPHQWFDQEHGLVWLQJXLVKHG
 SUHFRPSHWLWLYHRUQRQFRPSHWLWLYHZKLFKLVEHIRUHSURFXUHPHQWRIDSRWHQWLDOZRUN
 FRPSHWLWLYHZKLFKLVGXULQJSURFXUHPHQWSHUIRUPHGDFFRUGLQJWR(XURSHDQ3URFXUHPHQW5XOHV
 SRVWFRPSHWLWLYHDIWHUDFRQWUDFWLVDZDUGHG
$QRYHUYLHZRIWKHLQVWUXPHQWVDQGPRGHOVIRUHDUO\SULYDWHLQYROYHPHQWLVJLYHQLQILJXUHZKLOHWDEOH
GLVSOD\VWKHPDLQFKDUDFWHULVWLFVRIWKHPRGHOV



)LJ2YHUYLHZRISULYDWHLQYROYHPHQWPRGHOVDQGDVVHVVPHQWLQVWUXPHQWV

(XURSHDQSURFXUHPHQWUXOHVDUHVSHFLILHGLQ'XWFKQDWLRQDOUXOHVDQGLQWKH'XWFKQDWLRQDOSURFXUHPHQWODZLQSUHSDUDWLRQ
H[SHFWHGHQG6HH(&'LUHFWLYHIRUWKH(XURSHDQ3URFXUHPHQW5XOHV
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
'LIIHUHQWDVVHVVPHQWLQVWUXPHQWVDUHXVHGE\5LMNVZDWHUVWDDWWRPDNHDEDODQFHGGHFLVLRQRQKRZDQG
ZKHQWRLQYROYHSULYDWHSDUWLHV5LMNVZDWHUVWDDWD
0DUNHWVFDQ7KLVLVDQµLQKRXVH¶JRYHUQPHQWDQDO\VLVLQZKLFKSRWHQWLDOYDOXHIRUPRQH\LVDVVHVVHG
WKH SRWHQWLDOPDUNHW SDUWLHV DUH LGHQWLILHG DQG WKHPDUNHW DSSURDFK LV GHWHUPLQHG 7KH VFDQ VKRXOG EH
FDUULHGRXWHDUO\LQWKHSODQQLQJSURFHVV
3XEOLF 3ULYDWH &RPSDUDWRU 33& 7KLV LQVWUXPHQW LV DSSOLHG LQ WKH SODQ GHYHORSPHQW VWDJH WR
LQGLFDWH DGGHG YDOXH RI SXEOLFSULYDWH SDUWQHUVKLSV RYHU PRUH WUDGLWLRQDO FRQVWUXFWLRQ FRQWUDFWV OLNH
GHVLJQEXLOG
3XEOLF 6HFWRU &RPSDUDWRU 36& 7KH 36& LV D TXDQWLWDWLYH LQVWUXPHQW WKDW FRPSDUHV WKH FRVWV RI
SULYDWHGHOLYHU\ZLWK WKDWRISXEOLFGHOLYHU\%DVLFDOO\ WKH36&LVDSXEOLFSULYDWHFRPSDUDWRUDIWHU WKH
SULYDWHELGVKDYHEHHQPDGH7KH36&IXQFWLRQVDVDODVWEHQFKPDUNEHIRUHWKHFRQWUDFWLVDZDUGHG

,Q 'XWFK SUDFWLFH VHYHUDO QRQFRPSHWLWLYH LQVWUXPHQWV DUH DSSOLHG OLNH WKH PDUNHW FRQVXOWDWLRQ WKH
HDUO\GHVLJQFRQWHVWWKHPDUNHWUHFRQQDLVVDQFHDQGWKHXQVROLFLWHGSURSRVDO/HQIHULQNHWDOE
7KHJRDORIDPDUNHWFRQVXOWDWLRQLVWRFRQVXOWSUHVHOHFWHGSULYDWHSDUWLHVDERXWWKHIHDVLELOLW\RID
SURSRVHGVFRSH WHFKQLFDOVROXWLRQRUSURFHVVZRUNHGRXWE\ WKHJRYHUQPHQW 5LMNVZDWHUVWDDW,W
VKRZV ZKHWKHU WHFKQLFDO ILQDQFLDO RUJDQL]DWLRQDO MXULGLFDO RU VSDWLDO SUHFRQGLWLRQV ZRXOG KDYH WKH
GHVLUHG UHVXOW 6SHFLILF PDUNHW NQRZOHGJH DERXW FRQVWUXFWLRQ PHWKRGV SRVVLEOH DOWHUQDWLYHV DQG WKHLU
HIIHFWVFDQJLYHDGGHGYDOXHIRUQHWZRUNJRYHUQDQFH7KHLQVWUXPHQWLVZLWKRXWDQ\REOLJDWLRQVIRUWKH
SDUWLFLSDWLQJJRYHUQPHQWDODQGSULYDWHSDUWLHV
7KHHDUO\GHVLJQFRQWHVWLVUHODWLYHO\XQNQRZQWRLQIUDVWUXFWXUHSODQQLQJ7KHJRDORIDQHDUO\GHVLJQ
FRQWHVW LV WR WHPSW SULYDWH SDUWLHV WR JHQHUDWH FUHDWLYH VROXWLRQ E\ SURYLGLQJ D SULFH LQFHQWLYH 7KH
JRYHUQPHQW UHTXHVWV VROXWLRQV RQ WKH EDVLV RI D UHTXHVW IRU SURSRVDOV LQ ZKLFK D SUREOHP GHILQLWLRQ
UHTXLUHPHQWVDQGFRQGLWLRQVDUHIRUPXODWHG7KHTXDOLW\RIWKHVXEPLWWHGLGHDVE\SULYDWHFRPSHWLWRUVLV
DVVHVVHGE\DMXU\7KHEHVWWLPLQJIRUDGHVLJQFRQWHVWLVUHODWLYHO\HDUO\LQWKHSODQQLQJSURFHVV
7KHPDUNHWUHFRQQDLVVDQFHLVDW\SLFDO'XWFKLQVWUXPHQWRQO\RQFHDSSOLHGLQSUDFWLFH,WLVDQHDUO\
GHVLJQFRQWHVWZLWKRXWSULFHFRPSHWLWLRQLQZKLFKWKHJRDOLVWRJHWXQLTXHDQGIHDVLEOHFRQFHSWVIURPWKH
SULYDWH VHFWRU 7KH JRYHUQPHQW SURYLGHV D SUREOHP GHILQLWLRQ D JHQHUDO VFRSH DQG FRQVWUDLQWV DQG
DPELWLRQV ZKLFK WKH SULYDWH SDUWLFLSDQWV FDQ XVH WR GHYHORS DQG HODERUDWH XQLTXH FRQFHSWV 7KH
UHFRQQDLVVDQFHUHTXHVWVSULYDWHSDUWLFLSDWRUV WRGHOLYHUDGHWDLOHGHODERUDWLRQRQ WHFKQLFDODQG ILQDQFLDO
IHDVLELOLW\,QUHWXUQSDUWLFLSDWRUVUHFHLYHFRPSHQVDWLRQIRUWKHLUHQJLQHHULQJFRVWV
$Q XQVROLFLWHG SURSRVDO LV D SULYDWH LQLWLDWLYH LQ ZKLFK D SULYDWH SDUW\ DSSURDFKHV WKH JRYHUQPHQW
XQUHTXHVWHG ZLWK LGHDV SURSRVLWLRQV RU GHYHORSHG SODQV .URHV  5HJLHUDDG %RXZ  9HHQ
7KLVSULYDWHLQSXWFDQEHXVHGE\WKHJRYHUQPHQWIRUGHILQLQJDSURMHFW$GLUHFWWUDQVODWLRQRIDQ
XQVROLFLWHGSURSRVDO LQWRDQDZDUGHGFRQWUDFW IRUDZRUNRUDVHUYLFH LVRQO\SRVVLEOH LI WKHSURSRVDO LV
WUXO\XQLTXH,QVWHDGRIDGLUHFWO\SURFXUHGZRUNWKHSULYDWHSURSRVHUFDQEHUHZDUGHGE\ZRUNLQJRXW
WKHLGHDRUSURSRVDOWKURXJKFRUHVHDUFKDQGFRGHYHORSPHQW
7UDGLWLRQDOO\SURFXUHPHQWVWDUWVDWWKHHQGRIWKHSODQGHYHORSPHQWVWDJHRQWKHEDVLVRIDUHTXHVWIRU
SURSRVDOV7KLVLVPRVWO\DIWHUWKHFRQFHSWXDOGHVLJQLVILQLVKHGE\WKHJRYHUQPHQWDQGWKHPDLQGHFLVLRQV

,QWKLVZD\WKHLQVWUXPHQWDOVRDVVHVVHVWKHSULYDWHLQWHUHVWWRJHWLQYROYHGLQWKHVSHFLILHGVXEMHFW
7KHSUL]HLVH[SOLFLWO\QRWDSD\PHQWIRUWKHSURSRVHGSURGXFWDQGRUVHUYLFH,IWKHSURGXFWVDQGRUVHUYLFHVLQWKHHDUO\GHVLJQ
FRQWHVWVDUHSDLGIRUE\WKHJRYHUQPHQWRUUHZDUGHGZLWKDFRQWUDFWIRUWKHUHDOL]DWLRQWKH(XURSHDQJXLGHOLQHVIRUSURFXUHPHQWRI
ZRUNVVXSSOLHVDQGVHUYLFHV(8DSSO\VHHWLWOH,9(XURSHDQ&RPPLVVLRQ
7KLVPHDQVWKDWWKHVROXWLRQVKRXOGEHWKHRQO\RQHSRVVLEOHIRUWKHSUREOHPDQGWKHVROXWLRQFDQRQO\EHLPSOHPHQWHGE\WKHSDUW\
WKDWRIIHUVWKHVROXWLRQ,QWKHFRQVWUXFWLRQLQGXVWU\WKLVLVQRUPDOO\QRWWKHFDVH
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KDYHEHHQPDGH7KHSULYDWHFRQWUDFWRUZRXOG WKHQEHUHVSRQVLEOH IRUPDNLQJ WKHILQDOGHVLJQDQGIRU
WKH UHDOL]DWLRQ DQG VHSDUDWHO\ WKH PDLQWHQDQFH RI WKH LQIUDVWUXFWXUH 7KLV LV WKH VWDQGDUG SURFXUHPHQW
SURFHGXUH
+RZHYHU LW LVSRVVLEOH WR VWDUWSURFXUHPHQWEHIRUH WKHHQGRI WKHSODQGHYHORSPHQW 0RVH\
7KH UHVXOW LV D SDUDOOHO H[HFXWLRQ RI WKH SURFXUHPHQW SURFHGXUH ZLWK WKH SODQQLQJ SURFHGXUHV FDOOHG
LQWHUZHDYLQJ RU LQWHUWZLQHPHQW $UWV  $UWV HW DO  $72VERUQH  9DONHQEXUJ HW DO
9DONHQEXUJ	1DJHONHUNH  ,W SURYLGHV WKH RSSRUWXQLW\ WR GHYHORS FUHDWLYH VROXWLRQV DQG
JDLQ LQVLJKW LQ HIIHFWV RI SURSRVHG VROXWLRQV GXULQJ SURFXUHPHQW ZKLFK FDQ EH XVHG LQ WKH SDUDOOHO
SODQQLQJDQGGHFLVLRQPDNLQJ ,QWHUZHDYLQJFDQVHUYHVHYHUDOJRDOV WLPHJDLQVEHWWHU ULVNDQGSURMHFW
FRQWURORUFUHDWLYLW\DQGHDUO\LQVLJKWLQH[HFXWLRQLPSDFW/HQIHULQNHWDOIRUWKFRPLQJ
)LQDOO\LQWKHRYHUYLHZRIILJXUHDOVRSRVWFRPSHWLWLYHLQVWUXPHQWVDUHPHQWLRQHGUHODWLQJHVSHFLDOO\
WRWKHPDQDJHPHQWRIFRQWUDFWV7KHVHFRQWUDFWVPLJKWUHODWHWRWKHYDULRXVVWDJHVRIGHVLJQFRQVWUXFWLRQ
PDLQWHQDQFHDQGRURSHUDWLRQ ,Q'XWFK LQIUDVWUXFWXUHSODQQLQJHVSHFLDOO\GHVLJQ	EXLOGGE'HVLJQ
%XLOG)LQDQFH0DLQWDLQ '%)0 DQG SHUIRUPDQFH FRQWUDFWV DUH UHOHYDQW )RU D PRUH H[WHQVLYH
GLVFXVVLRQ DERXW WKLV VHH /HQIHULQN HW DO   DQG/HHQGHUWVH HW DO IRUWKFRPLQJ ,Q WKLV SDSHUZH
IRFXVRQWKHSUHFRPSHWLWLYHDQGFRPSHWLWLYHLQVWUXPHQWVWKDWPLJKWFRQWULEXWHWRQHWZRUNSHUIRUPDQFH
7DEOHSURYLGHVDQRYHUYLHZRIWKHSUHFRPSHWLWLYHLQVWUXPHQWVGLVFXVVHG
7DEOH&KDUDFWHULVWLFVRIQRQFRPSHWLWLYHDQGFRPSHWLWLYHSULYDWHLQYROYHPHQWLQVWUXPHQWV
0RGHO 0DUNHWFRQVXOWDWLRQ
(DUO\'HVLJQ
&RQWHVW
0DUNHW
5HFRQQDLVVDQFH
,QWHUZHDYLQJ 8QVROLFLWHG3URSRVDO
*RDO
2SLQLRQVRQ
JRYHUQPHQW
VROXWLRQVRU
SURFHVV
%HVWGHVLJQIRU
GHILQHGSUREOHP
&RQFHSWXDO
VROXWLRQVIRU
GHILQHGSUREOHP
%HVWTXDOLW\DV
VSHFLILHGIRUD
FRPSHWLWLYHSUL]H
,GHDVZLWKRXWDSUH
GHILQHGSUREOHP
7LPLQJ
(DUO\RUODWHU
LQSODQQLQJ
VWDJH
(DUO\SODQQLQJ
VWDJH
(DUO\SODQQLQJ
VWDJH
$IWHUVWDEOHVFRSH
LQSODQQLQJ
SURFHVV
'HSHQGVRQFKDUDFWHURI
SURSRVDO
6FRSH
5HODWHGWR
VSHFLILHG
JRYHUQPHQW
VROXWLRQRU
SURFHVV
/LPLWHGVFRSH
XVXDOO\VSHFLILF
%URDGVFRSHQRW
VSHFLILF
)XQFWLRQDODQG
GHWDLOHG
VSHFLILFDWLRQV
'HSHQGVRQFKDUDFWHURI
SURSRVDO
,QFHQWLYH
)XWXUH
SURFXUHPHQW
RISURMHFW
3UL]H
3XEOLFLW\
)XWXUH
SURFXUHPHQWRID
SURMHFW
&RVW
FRPSHQVDWLRQ
)XWXUH
SURFXUHPHQWRID
SURMHFW
3XEOLFLW\
$ZDUGLQJRI
FRQWUDFW
3URFXUHPHQWRID
SURMHFW
&RUHVHDUFK	FR
GHYHORSPHQW
7\SLFDO
JRYHUQPHQW
UROH
3URJUDPRU
SURMHFW
PDQDJHU
3URJUDPRU
SURMHFWPDQDJHU
3URJUDPRU
SURMHFWPDQDJHU
3URFXUHUDQG
FOLHQW
1HWZRUNSURJUDPRU
SURMHFWPDQDJHU
7\SLFDO
PDUNHWUROH
'HOLYHULQJ
NQRZOHGJHDQG
H[SHULHQFH
'HVLJQHU 3ODQQHUGHVLJQHU
DQGHQJLQHHU
'HVLJQHU
HQJLQHHUWHQGHUHU
DQGFRQWUDFW
H[HFXWRU
3ODQQHUDQGGHVLJQHU

,QWKHFRQFHSWXDOGHVLJQDVSURYLGHGE\WKHJRYHUQPHQWXVXDOO\WRRIWKHZRUNLVVSHFLILHG
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3UDFWLFDOH[SHULHQFHVZLWKWKHGLIIHUHQWPRGHOV
,Q WKH IROORZLQJ VHFWLRQV WKH SUDFWLFDO H[SHULHQFHV LQ UHVSHFW WR GHOLYHULQJ DGGHG YDOXH IRU QHWZRUN
PDQDJHPHQWZLWKWKHPRGHOVZLOOEHGLVFXVVHG7KLVVHFWLRQLVOLPLWHGWRWKHDYDLODEOHPRGHOVIRUSULYDWH
LQYROYHPHQWXVHGE\WKH'XWFKJRYHUQPHQWLQWKHSUHFRPSHWLWLYHDQGFRPSHWLWLYHVWDJHV7KHSUDFWLFDO
H[SHULHQFHVZLOOEHLQYHVWLJDWHGLQW\SLFDOFDVHVWXGLHVZKLFKDUHGLVSOD\HGLQWDEOH
7DEOH6HOHFWHGFDVHVWXGLHV
0RGHO &DVH 7LPH
0DUNHW&RQVXOWDWLRQ 8UJHQF\SURJUDPLPSURYHPHQWPDLQURDGQHWZRUN $SULO
0DUNHW5HFRQQDLVVDQFH $IVOXLWGLMNUHQHZDO XQWLO
(DUO\'HVLJQ&RQWHVW 5HQRYDWLRQ6WHHO%ULGJHV 
,QWHUZHDYLQJ $SDVVDJH0DDVWULFKW XQWLO
8QVROLFLWHG3URSRVDO 5DLOFRQQHFWLRQ%UHGD±8WUHFKW 

&DVHPDUNHWFRQVXOWDWLRQ8UJHQF\SURJUDPUHIXUELVKPHQWPDLQURDGQHWZRUN
5LMNVZDWHUVWDDW LV UHIXUELVKLQJ DQG XSJUDGLQJ WKHPDLQ URDGQHWZRUN LQ WKHSHULRGXQWLO 
7KLUW\ERWWOHQHFNVLQWKHQHWZRUNKDYHWREHLPSURYHGLQDUHODWLYHO\VKRUWWLPHLQRUGHUWRLPSURYHWKH
WUDIILF IORZ LQ 'XWFK ³SURMHFW VSRHGDDQSDN´   7R DFFHOHUDWH WKH UHDOL]DWLRQ RI WKLV SURJUDP
5LMNVZDWHUVWDDW KDVGHYHORSHG DQHZSURFXUHPHQW DSSURDFK IRU VL[WHHQRI WKHVHSURMHFWV :LWWHYHHQ	
%RV  :LWWHYHHQ 	 'RUpH  7KLV QHZ DSSURDFK ZDV WKH VXEMHFW RI D PDUNHW FRQVXOWDWLRQ
.HQQLVFHQWUXP336LQ$SULO)LUVWDJHQHUDOFRQVXOWDWLRQZLWKDOOLQWHUHVWHGPDUNHWSDUWLHV
ZDV FRQGXFWHG WR LQIRUP WKH PDUNHW SDUWLHV DERXW WKH LQWHQGHG SURFHVV 1H[W RQHWRRQH LQGHSWK
GLVFXVVLRQVIROORZHGZLWKVHOHFWHGSDUWLHV5LMNVZDWHUVWDDWE(OIIHUV)HOL[$QGHUVVRQD
3RWHQWLDODGGHGYDOXHDQGULVNVIRUQHWZRUNSHUIRUPDQFHDQGPDQDJHPHQW
 2QHWRRQHFRQVXOWDWLRQJDYHRSHQGLVFXVVLRQZLWKSULYDWHSDUWLHVDERXWSRWHQWLDODGGHGYDOXH
 %XQGOLQJVHSDUDWHSURMHFWVLQSURFXUHPHQWSDFNDJHVJDYHDFFHOHUDWHGSURFXUHPHQWWLPH
 %XQGOLQJHQDEOHGWKHPDUNHWWRRSWLPL]HH[HFXWLRQGLVWXUEDQFHEHWZHHQSURMHFWVLQWKHEXQGOH
 6WURQJILQDQFLDORXWFRPHEDVHGLQFHQWLYHVLQWKH0($7DQGFRQWUDFWGLUHFWHGWKLVRSWLPL]DWLRQ
 6WURQJSDLQJDLQLQFHQWLYHVIRUWLPHO\GHOLYHU\UHVXOWHGLQWLPHO\GHOLYHU\RIDOOSURMHFWV
 5LVNVKDULQJDUUDQJHPHQWVUHGXFHGVFRSHGLVFXVVLRQVGXULQJH[HFXWLRQ
 %HVWYDOXHSURFXUHPHQWOHGWRFUHDWLYHVROXWLRQVDQGEHWWHUFRQWURO5LMW	:LWWHYHHQ
 7KHSURFHVVWRRNRQHPRQWKWRWDODQGJHQHUDWHGSRVLWLYHUHDFWLRQVGXHWRORZWUDQVDFWLRQFRVWV
 .HHSHTXDOO\LQIRUPHGPDUNHWSDUWLHVLVGLIILFXOWLQLQGLYLGXDOFRQVXOWDWLRQ

&DVH(DUO\'HVLJQ&RQWHVW5HQRYDWLRQ6WHHO%ULGJHV
5LMNVZDWHUVWDDW LV UHVSRQVLEOH IRU WKH PDLQWHQDQFH RI  VWHHO EULGJHV ZKLFK QHHG UHLQIRUFHPHQW
7UDGLWLRQDOUHQHZDORIUHLQIRUFHPHQWLVDFRPSOH[SURFHVVDQGFDXVHVFRQVLGHUDEOHQXLVDQFHWRURDGDQG
ZDWHUZD\WUDIILF7KHUHIRUHLQ5LMNVZDWHUVWDDWLQLWLDWHGDFRQWHVW³5HQRYDWLRQ6WHHO%ULGJHV´LQ
RUGHU WRJHQHUDWHVPDUW LGHDV WR UHGXFHQXLVDQFH WRURDGDQGZDWHUZD\ WUDIILF 5LMNVZDWHUVWDDWE
LGHDVZHUHVXEPLWWHGRIZKLFKWKHWHQEHVWLGHDVZHUHVHOHFWHGIRUDVHFRQGURXQGDQGUHZDUGHGZLWK

)RUWKHDFWXDOVWDWXVRIWKHSURMHFWVHHZZZULMNVZDWHUVWDDWQOVSRHGDDQSDNNQHOSXQWHQ
0($7LVWKHV\VWHPRIMXGJLQJWKHRIIHUVEDVHGRQ0RVW(FRQRPLF$GYDQWDJHRXV7HQGHU
7KH'XWFKQDPHRIWKHGHVLJQFRQWHVWLV³0LQGHUKLQGHUELMUHQRYDWLHVWDOHQEUXJJHQ´
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RQHKXQGUHGWKRXVDQG(XURVIRUIXUWKHUGHYHORSPHQW7KHZLQQHURIWKLVVHFRQGURXQGUHFHLYHGDSULFHRI
ILYHKXQGUHGWKRXVDQG(XURV,QDGGLWLRQLIRQHRIWKHVHOHFWHGLGHDVZRXOGEHDSSOLHGLQSUDFWLFHLQWKH
XSFRPLQJILYH\HDUVLWZRXOGUHFHLYHDQRWKHUILYHKXQGUHGWKRXVDQG(XURV
3RWHQWLDODGGHGYDOXHDQGULVNVIRUQHWZRUNSHUIRUPDQFHDQGPDQDJHPHQW
 6WURQJSXEOLFLW\DQGDVXEVWDQWLDOSUL]HOHGWRPDQ\VHULRXVDQGFUHDWLYHLGHDV
 7KHPDUNHWLQGLFDWHGWKDWDVWURQJHULQFHQWLYHZRXOGEHWRPDNHWKHSUL]HDSLORWSURMHFW
 7KHFRQWHVWUHVXOWHGLQLQQRYDWLYHPDUNHWLGHDVWRUHGXFHGLVWXUEDQFHLQFRQVWUXFWLRQ
 7KHFRQWHVWZDVEURDGO\VFRSHGWHFKQLFDODQGSURFHVVRULHQWHGVROXWLRQV
 0DQ\ LGHDV ZHUH FRQFHSWXDO DQG QHHGHG LQYHVWLJDWLRQ EHIRUH DSSOLFDWLRQ SDUWO\ GXH WR WKH
SUREOHPRULHQWHGUHTXHVWDQGWKHUHZDUGIRUIXUWKHUGHYHORSPHQW
 &UHDWLYLW\QHHGVSURWHFWLRQE\DQLQWHOOHFWXDOSURSHUW\DUUDQJHPHQWWKHLQWURGXFHGRSHQOLFHQVH
V\VWHP&52:ZDVHYDOXDWHGDVFUXFLDO
 7KHFRQWHVWLVDQHIIHFWLYHDQGORZFRVWZD\WRUHODWHPDQ\H[SHUWVWRDSUREOHP

&DVH0DUNHWUHFRQQDLVVDQFH$IVOXLWGLMN
,Q  DQG  WKH PDUNHW UHFRQQDLVVDQFH $IVOXLWGLMNZDV FDUULHG RXW $IVOXLWGLMN  7KH
VDIHW\RIWKHHQFORVXUHGDPRIWKH,-VVHOPHHUZDVWHVWHGLQWREHLQVXIILFLHQW7KHJRYHUQPHQWZDV
XUJHGWRLQFUHDVHWKHVDIHW\RIWKHGDP6LPXOWDQHRXVO\QDWLRQDOJRYHUQPHQWDSSRLQWHGWKH$IVOXLWGLMNDV
DVKRZFDVHRI'XWFKZDWHUHQJLQHHULQJDQGFOLPDWHDGDSWDWLRQ5LMNVZDWHUVWDDWDQGUHJLRQDOVWDNHKROGHUV
FDUULHGRXWDMRLQWPDUNHWUHFRQQDLVVDQFHDLPHGDWDWWDLQLQJFUHDWLYHLQWHJUDOFRQFHSWVWRUHDOL]HQDWLRQDO
DQGUHJLRQDODPELWLRQV(LJKWFRQVRUWLDGHYHORSHGDFRKHUHQW LQWHJUDOYLVLRQRQ WKHGHYHORSPHQWRI WKH
$IVOXLWGLMNDQGLWVVXUURXQGLQJDUHDLQFOXGLQJVSDWLDOGHVLJQDQGWHFKQLFDOOHJDODQGILQDQFLDOIHDVLELOLW\
7KLVFDVHSURYLGHGOHVVRQVOHDUQHGRQQHWZRUNSHUIRUPDQFHDQGPDQDJHPHQW
 ,QWHQVHGLDORJXHVUHVXOWLQKLJKJRYHUQPHQWDQGPDUNHWWUDQVDFWLRQFRVWV/HQIHULQNHWDO
 &RVWUHLPEXUVHPHQWDQGLQWHOOHFWXDOSURSHUW\DUUDQJHPHQWVDUHQHHGHGWRLQWHUHVWPDUNHWSDUWLHV
 &RQFHSWVDUHPRUHHODERUDWHGWKDQLQDPDUNHWFRQVXOWDWLRQRUGHVLJQFRQWHVW
 $GHOLEHUDWHHYDOXDWLRQRISRWHQWLDODGGHGYDOXHDQGFRVWVVKRXOGEHPDGH
 7KHLQWHJUDOFUHDWLYHUHVXOWVFRQWUDVWZLWKXVXDOO\PRQRIXQFWLRQDO5LMNVZDWHUVWDDWGHVLJQV
 ,QWHUDFWLRQZLWKVWDNHKROGHUVLQGHYHORSLQJYLVLRQVFRXOGODWHUUHVXOWLQEHWWHUSURFHVVFRQWURO
 .H\SRLQWVRIFUHDWLYLW\DUHIXQFWLRQFRPELQDWLRQHJFRPELQHGGLNHDQGVOXLFHVLPSURYHPHQW
DQGDGDSWLYHEXLOGLQJHJVWDJHGLPSURYHPHQWRIWKHGLNHGHSHQGLQJRQFOLPDWHGHYHORSPHQW

&DVH,QWHUZHDYLQJSODQQLQJDQGSURFXUHPHQW$SDVVDJH0DDVWULFKW
7KH$ SDVVDJH WKURXJK WKH FLW\ RI0DDVWULFKW LV D ERWWOHQHFN LQ WKH URDG QHWZRUN DQG VHUYHV DV D
EDUULHUEHWZHHQGLIIHUHQWQHLJKERUKRRGVRI0DDVWULFKW ,Q WKH0LQLVWHURI ,QIUDVWUXFWXUHDQG ORFDO
PXQLFLSDOLWLHVGHFLGHGWRGHYHORSDWXQQHODOWHUQDWLYHDVVXVWDLQDEOHVROXWLRQ,Q'HFHPEHUSDUDOOHO
WRWKHSODQQLQJSURFHGXUHFRQVRUWLDZHUHVHOHFWHGIRUDFRPSHWLWLYHGLDORJXHWRJHWWKHEHVWSODQZLWKLQD
SUHGHWHUPLQHGEXGJHW%DVHGRQ WKHLU YLVLRQV WKUHHFRQVRUWLDZHUH VHOHFWHG WRHODERUDWH LQWHJUDOSODQV
$IWHU IRUPDO SXEOLF FRQVXOWDWLRQ LQ  FRQVRUWLD FRXOG LQFRUSRUDWH FRQVXOWDWLRQ UHVXOWV LQ WKHLU ILQDO
ELGV$IWHUFRQWUDFWDZDUGWKHZLQQLQJSODQZDVWUDQVIRUPHGLQDIRUPDOURXWHGHFLVLRQ

,ISHUVXEPLWWDOH[SHUWVZHUHLQYROYHGWKHFRQWHVWVWLPXODWHGDSSUR[LPDWHO\H[SHUWVWRWKLQNDERXWWKHSUREOHP
7KH$IVOXLWGLMNLVSDUWRIWKH'XWFKZDWHUGHIHQVHV\VWHP,WIXQGDPHQWVDOVRWKH$KLJKZD\DQGFRQWDLQVWZRPDLQVOXLFHVRI
WKHZDWHUZD\V\VWHP
7KHFRQWUDFWZDVDZDUGHGLQ-XQHWRWKHFRQVRUWLXP$YHQXHFRQVLVWLQJRI6WUXNWRQDQG%DOODVW1HGDP
)RUWKHDFWXDOVWDWXVRIWKLVSURMHFWVHHZZZDPDDVWULFKWQO
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7KLV FDVH RI LQWHUZHDYLQJ SURYLGHV VRPH LQWHUHVWLQJ OHVVRQV 6DQGHH /HQIHULQN HW DO
IRUWKFRPLQJ
 7KHEHVWVROXWLRQVFRQVLVWHGRILQWHJUDWLRQRILQIUDVWUXFWXUHZLWKDGMDFHQWUXUDOGHYHORSPHQW
 %\LQWHUZHDYLQJFRPPLWWHGELGVFDQEHXVHGLQSODQQLQJDQGGHFLVLRQPDNLQJSURFHGXUHV
 6WDNHKROGHUSDUWLFLSDWLRQLQSURFXUHPHQWLVQHHGHGWRSUHYHQWFKDQJHVDIWHUFRQWUDFWDZDUG
 3DUWLFLSDWLRQFRQIOLFWVZLWKWKHFRPSHWLWLYHFRQILGHQWLDOFKDUDFWHURISURFXUHPHQW
 7KHORQJSURFXUHPHQWSURFHVVIRUFHGSULYDWHFRPSDQLHVWRNHHSNH\SHUVRQDOIRUDORQJWLPHRQ
WKHSURMHFWUHVXOWLQJLQKLJKWUDQVDFWLRQFRVWV
 &RQGLWLRQVDQGFRQVWUDLQWVZHUHVSHFLILHGLQWKHSURFHVVRIGHYHORSPHQWRIVROXWLRQVSURYLGLQJ
IUHHGRPRIGHVLJQWRWKHPDUNHW
 7KLVPDGHLWPRUHFRPSOH[IRUJRYHUQPHQWWRPDQDJHOHYHOSOD\LQJILHOGEHWZHHQFRPSHWLWRUV
 7KLV PRGHO UHVXOWV LQ GLIIHUHQW SURFHVV UROHV JRYHUQPHQW VWHSV EDFN DQG EHFRPHV IDFLOLWDWRU
ZKLOH FRQWUDFWRUV KDYHPRUH IUHHGRP DQG QHHG WR DFFHSW SROLWLFDO G\QDPLFV EHFRPLQJ SDUW RI
WKHLUFRPPHUFLDOULVNV

&DVHXQVROLFLWHGSURSRVDOUDLOURDGFRUULGRU%UHGD8WUHFKW
7KH $ KLJKZD\ EHWZHHQ 8WUHFKW DQG %UHGD LV DQ LPSRUWDQW QRUWKVRXWK FRQQHFWLRQ LQ WKH
1HWKHUODQGV5LMNVZDWHUVWDDW VWDUWHGDSODQQLQJSURFHGXUH LQ WR LQFUHDVHFDSDFLW\ ,Q WKHUDLOZD\
LQIUDVWUXFWXUHQHWZRUNWKHFRQQHFWLRQEHWZHHQ8WUHFKWDQG%UHGDLVDPLVVLQJOLQN7KHOLPLWHGVFRSHRI
WKH URDG LQIUDVWUXFWXUH VWXG\ DQG WKH PLVVLQJ UDLOZD\ FRQQHFWLRQ LQVSLUHG %$0 D 'XWFK FRQVWUXFWLRQ
FRPSDQ\ DQG *RXGDSSHO &RIIHQJ D WUDIILF HQJLQHHULQJ FRQVXOWDQF\ ILUP WR GHYHORS DQ XQVROLFLWHG
SURSRVDOIRUWKHFRUULGRU%$0	*RXGDSSHO&RIIHQJ,WSURSRVHGDFRPELQHGUHDOL]DWLRQ
RIDQHZUDLOZD\ZLWKWKHH[SDQVLRQRIWKH$KLJKZD\UHVXOWLQJLQFRVWVDYLQJVDQGSRVVLELOLWLHVIRUFR
ILQDQFLQJ E\ WKH UHJLRQ $Q LQGHSHQGHQW FRPPLVVLRQ FRQFOXGHG LQ  WKH SURSRVDO XQIHDVLEOH
&RPPLVVLH6SRRU$'XHWRSUHVVXUHRIORFDOJRYHUQPHQWVWKHSURSRVDOLVVWLOOEHLQJH[DPLQHG
/LWWHO
3RWHQWLDODGGHGYDOXHDQGULVNVIRUQHWZRUNSHUIRUPDQFHDQGPDQDJHPHQW6WUXNWRQ
 8QVROLFLWHGSURSRVDOVLQIUDVWUXFWXUHGHSHQGRQVXEVWDQWLDOSXEOLFLQYHVWPHQWV
 3ODQQLQJDQGLQWHJUDWLQJXQVROLFLWHGSURSRVDOVLQIRUPDOSODQQLQJSURFHGXUHVLVGLIILFXOW
 7UDQVODWLQJXQVROLFLWHGSURSRVDOVWRIRUPDOSURFXUHPHQWLVGLIILFXOWXQGHU(XURSHDQUHJXODWLRQV
 8QVROLFLWHGSURSRVDOV LQWHUDFWZLWK UXQQLQJSURFHVVHV DQGKDYH WRGHDOZLWK WKH ³QRW LQYHQWHG
KHUH´V\QGURPH3RRW
 7R GHOLYHU WKH ULJKW LGHD DW WKH ULJKW WLPH WR WKH ULJKW SHUVRQ LV HVVHQWLDO RWKHU HDUO\ SULYDWH
LQYROYHPHQWPRGHOVFDQKHOSWKHPDUNHWWRJHWLQIRUPHG
 /REE\LQJLVWKHHVVHQWLDOSUHFRQGLWLRQWRODXQFKXQVROLFLWHGSURSRVDOV

,Q SDUDJUDSK WKUHH D QXPEHU RI SRWHQWLDO DGGHG YDOXHV DQG ULVNV RI HDUO\ SULYDWH LQYROYHPHQW LQ
UHODWLRQWRQHWZRUNPDQDJHPHQWZHUHGLVWLQJXLVKHG,QWDEOHWKHUHDOL]DWLRQRIWKHVHDGGHGYDOXHVDQG
ULVNVDUHVXPPDUL]HGIRUWKHGLIIHUHQWFDVHV



)RUWKHDFWXDOVWDWXVRIWKHSURMHFWVHHZZZULMNVZDWHUVWDDWQO$XLWEUHLGLQJWUDMHFW/XQHWWHQ+RRLSROGHU
0HDQZKLOH5LMNVZDWHUVWDDWLVFRQWLQXLQJWKHSODQQLQJSURFHVVIRUH[SDQGLQJWKH$KLJKZD\XQGHUDFFRXQWIRUWKHSRVVLELOLW\
RIEXQGOLQJWKHURDGLQIUDVWUXFWXUHZLWKDSRVVLEOHIXWXUHUDLOZD\
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7DEOH$GGHGYDOXHDQGULVNVRIFDVHVRIHDUO\SULYDWHLQYROYHPHQWIRUQHWZRUNPDQDJHPHQW
3ULYDWH
LQYROYHPHQWPRGHO
0DUNHW&RQVXOWDWLRQ (DUO\'HVLJQ
&RQWHVW
0DUNHW
5HFRQQDLVVDQFH
,QWHUZHDYLQJRI
SURFHGXUHV
8QVROLFLWHG
3URSRVDO
&DVHV 8UJHQF\3URJUDP
URDGUHIXUELVKPHQW
5HQRYDWLRQ6WHHO
%ULGJHV
$IVOXLWGLMN5HQHZDO $SDVVDJH
0DDVWULFKW
5DLOURDG
FRUULGRU
%UHGD8WUHFKW
$GGHGYDOXH
,QIRUPDWLRQ
DERXW
FRQVWUXFWLRQ
PHWKRGDQG
KLQGUDQFH
<HVHVSHFLDOO\LQRQH
WRRQHFRQVXOWDWLRQ
,QWHUSURMHFW
RSWLPL]DWLRQWKURXJK
EXQGOLQJDSSHDUHG
LQWHUHVWLQJ
<HVWKHPDLQWDUJHW
ZDVWRUHGXFH
KLQGUDQFHE\
FUHDWLYHPHWKRGVRI
H[HFXWLRQ
<HVHODERUDWHGSODQV
KDGWREHGHOLYHUHG
<HV,QIRUPDWLRQ
ZDVDOVRQHHGHGIRU
VWDNHKROGHU
FRQVXOWDWLRQ
3UHVHQWEXWQRW
HODERUDWHGLQ
GHWDLO
/LIHF\FOH
SHUVSHFWLYH
1RWKHUHTXHVWZDVIRU
DSURFHVVFRQVXOWDWLRQ
/LIHF\FOHEDVLVZDV
UHTXHVWHGLQFRQWHVW
<HVDGDSWLYHPRGHOV
ZHUHUHTXHVWHGRQ
/LIHF\FOHEDVLV
<HVDVSDUWRIWHUPV
RIUHTXLUHPHQW
1RQRW
GHVFULEHGLQ
SURSRVDO
&RQFHSWXDO
FUHDWLYLW\
/LPLWHG0RVWO\
DSSURYDODQGGHWDLOLQJ
RIJRYHUQPHQW
SURSRVDO
<HV0DQ\LGHDV
QHHGHGIXUWKHU
GHYHORSPHQWEHIRUH
DSSOLFDWLRQ
<HVDFWLYHGHYHORSLQJ
UROHRISULYDWHSDUW\
1HZFUHDWLYHRXWRI
WKHER[LGHDV
<HVGXHWR
SDUDOOHOHGPDUNHW
GHVLJQDQGHDUO\
VWDJHRISODQQLQJ
SURFHVV
<HV
&RPELQDWLRQRI
UDLODQGURDG
ZDVQRW
GHYHORSHGE\
WKHJRYHUQPHQW
3URFHVV
FRQWURO
%XQGOLQJDQGVWURQJ
LQFHQWLYHPHFKDQLVPV
DSSHDUHGNH\IDFWRUV
:DVQRWLQFOXGHGLQ
WKHUHTXHVW
,QWHQVHVWDNHKROGHU
LQWHUDFWLRQOHGWRPRUH
VXSSRUWHGVROXWLRQV
<HV3URFXUHPHQW
DQGSODQQLQJ
UHJXODWLRQVGLFWDWH
SURFHVV6XSSRUWHG
SODQGXHWR
VWDNHKROGHU
LQWHUDFWLRQ
/LPLWHG
LQIRUPDWLRQLQ
SURSRVDO
3URSRVDOVDUH
QRWUHJXODWHG
5LVNV
+DPSHULQJ
FRPSHWLWLRQ
1RFRQVXOWDWLRQLV
ZLWKRXWREOLJDWLRQV
5HVXOWVZHUHPDGH
SXEOLF
1RFRQWHVWLV
ZLWKRXWREOLJDWLRQV
5HVXOWVZHUHPDGH
SXEOLF3URWHFWLRQRI
LQWHOOHFWXDOSURSHUW\
WKURXJKRSHQ
OLFHQVHV
1RUHFRQQDLVVDQFHLV
ZLWKRXWGLUHFWUHODWLRQ
WRSURFXUHPHQW
,QWHUZHDYLQJXVHV
FRPSHWLWLYH
GLDORJXHDV
SURFXUHPHQW
SURFHGXUH
'HSHQGVRQ
KRZSURSRVDOV
DUHLQFRUSRUDWHG
LQSURFXUHPHQW
&RPSOH[
SURFHVV
1RFRQVXOWDWLRQZDV
QRWDSDUWRI
SURFXUHPHQW
1RFRQWHVWZDVQRW
DSDUWRI
SURFXUHPHQW
1RUHFRQQDLVVDQFH
ZDVQRWDSDUWRI
SURFXUHPHQW
<HVZRUNVZLWK
IOH[LELOLW\LQ
SODQQLQJDQG
SURFXUHPHQW
UHJXODWLRQV
<HV0RVWO\
IXQFWLRQDO
FRPELQDWLRQV
ZKLFKDVNIRUD
UHGHVLJQRIWKH
SURMHFWSODQQLQJ
SURFHVV
7UDQVDFWLRQ
FRVWV
'XHWROLPLWHGWLPH
OLPLWHG
/LPLWHGE\WKH
JXLGHOLQHVRIWKH
UHTXHVW
+LJK5HLPEXUVHPHQW
QHFHVVDU\
+LJK
5HLPEXUVHPHQW
QHFHVVDU\/RQJ
WUDQVDFWLRQSHULRG
5HODWLYHO\ORZ
'HSHQGVRQ
OHYHORI
HODERUDWLRQ
 2SSRUWXQLVWLF
EHKDYLRU
<HVUHVSRQVLELOLW\LV
OLPLWHG
<HVUHVSRQVLELOLW\LV
OLPLWHG
<HVUHVSRQVLELOLW\LV
OLPLWHG
%LGVZLWKFOHDU
UHVSRQVLELOLWLHV
+LJKVLQFHWKH
REMHFWLYHLVWR
LQWHUHVWWKH
JRYHUQPHQW

'LVFXVVLRQDQGFRQFOXVLRQV
)RUHIILFLHQWDQGHIIHFWLYH LQIUDVWUXFWXUHQHWZRUNPDQDJHPHQWGLVWXUEDQFHV WKURXJKSURMHFWV VKRXOG
EHNHSWWRDPLQLPXP,QWKHSURMHFWVJRYHUQPHQWDQGPDUNHWKDYHGLIIHUHQWUROHVLQWKHGLIIHUHQWVWDJHV
DQGFRPSOHPHQWDU\NQRZOHGJHDQGH[SHULHQFH,QRUGHUWREHWWHUVWHHURQSUHYHQWLQJGLVWXUEDQFHVLQWKH
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QHWZRUNHDUO\SULYDWH LQYROYHPHQWFDQKHOS WRJHW WKH ULJKWNQRZOHGJHDYDLODEOH LQ WLPH$GGHGYDOXH
PLJKW UHODWH WR EHWWHU LQIRUPDWLRQ DERXW FRQVWUXFWLRQ PHWKRG DQG KLQGUDQFH D EHWWHU SHUVSHFWLYH RQ
OLQNLQJVWDJHV LQ WKH OLIHF\FOHFRQFHSWXDOFUHDWLYLW\ LQGHVLJQDQG LPSURYHGSURMHFWFRQWURO+RZHYHU
DOVR ULVNVPLJKWEH LQYROYHG DIIHFWLQJSHUIRUPDQFHQRWRQO\DWSURMHFW OHYHOEXWDOVRDWQHWZRUN OHYHO
7KHVH ULVN LQFOXGH RSSRUWXQLVWLF EHKDYLRXU WUDQVDFWLRQ FRVWV FRPSOH[LW\ RI SURFHVV RU KDPSHUHG
FRPSHWLWLRQ,QDOOLQYHVWLJDWHGPRGHOVRIHDUO\SULYDWHLQYROYHPHQWDEDODQFHGPL[RILQFHQWLYHVVKRXOG
EHFRQVLGHUHGGHSHQGLQJRQWKHH[SHFWHGUHVXOWVDQGWKHQHHGWRVWLPXODWHDQGLQWHUHVWSULYDWHSDUWLHVWR
GHOLYHU DGGHG YDOXH 7KHVH LQFOXGH D FKDOOHQJLQJ UHTXHVW D FOHDUO\ GHILQHG SURFHVV SURWHFWLRQ RI
LQWHOOHFWXDOSURSHUW\DQGSURYLGLQJUHLPEXUVHPHQWRIWUDQVDFWLRQFRVWV
$OWKRXJK PRVW RI WKH LQVWUXPHQWV DUH SURMHFWRULHQWHG WKH FDVHV RI WKH XUJHQF\ SURJUDP URDG
UHIXUELVKPHQWDQGWKHUHQRYDWLRQRIWKHVWHHOEULGJHVVKRZWKDWWKHLQVWUXPHQWVDUHDOVRSHUIHFWO\VXLWDEOH
IRUSURJUDPPLQJEHWZHHQSURMHFWV0DQDJLQJSURMHFWVWKURXJKSURJUDPPDQDJHPHQWFRXOGEHDZD\WR
DOLJQ WKH LQFHQWLYHV RI WKH GLIIHUHQW PRGHOV DQG GHOLYHU PRUH YDOXH WR QHWZRUN PDQDJHPHQW $W WKH
SURJUDP OHYHO PDUNHW SDUWLHV JHW PRUH IUHHGRP WR SURDFWLYHO\ RSWLPL]H SURMHFW GLVWXUEDQFHV 7KLV
HQDEOHVGLVWXUEDQFHVLQWKHQHWZRUNWREHLGHQWLILHGDQGGHDOWZLWKEHIRUHWKH\DFWXDOO\RFFXU7KHUHIRUHLW
FDQ EH FRQFOXGHG WKDW DOWKRXJK WKH H[SHULHQFHV ZLWK HDUO\ SULYDWH LQYROYHPHQW DUH OLPLWHG WKH FDVHV
VKRZDVGLVSOD\HGLQWDEOHWKDW LIDSSOLHGLQWKHULJKWZD\DQGDW WKHULJKWWLPHLQWKHSURFHVVHDUO\
SULYDWHLQYROYHPHQWFDQUHDOO\FUHDWHDGGHGYDOXHWRQHWZRUNPDQDJHPHQW
5HIHUHQFHV
$IVOXLWGLMN  'LMN HQ 0HHU (LQGUDSSRUWDJH 9HUNHQQLQJ 7RHNRPVW $IVOXLWGLMN 'LNH DQG
PRUH)LQDOUHSRUWUHFRQQDLVDQFH)XWXUH$IVOXLWGLMN
$UWV -  $XJXVW  6WUHDPOLQLQJ LQIUDVWUXFWXUH 3ODQQLQJ DQG ,PSDFW $VVHVVPHQW LQ 7KH
1HWKHUODQGV3DSHUSUHVHQWHGDWWKH,$,$6RXWK$IULFD
$UWV-51LMVWHQ	36DQGHH9HU\HDUO\FRQWUDFWLQJLQ(,$'XWFKH[SHULHQFHZLWKSDUDOOHO
SURFHGXUHV IRU SURFXUHPHQW DQG (,$ 3DSHU SUHVHQWHG DW WKH WK $QQXDO 0HHWLQJ RI WKH
,QWHUQDWLRQDO$VVRFLDWLRQIRU,PSDFWDVVHVVPHQW
5LMNVZDWHUVWDDW:HUNZLM]HU0,570$5.7+RHNDQKHWULMNVQHOOHUHQEHWHUGHPDUNWEHWUHNNHQ
,QWHUQDOUHSRUW+RZWRLQYROYHWKHFRQVWUXFWLRQPDUNHWHDUO\LQWKHSODQQLQJSURFHVV"
%DMDUL 3 	 6 7DGHOLV  ,QFHQWLYHV DQG $ZDUG 3URFHGXUHV &RPSHWLWLYH 7HQGHULQJ YV
1HJRWLDWLRQV LQ 3URFXUHPHQW SUHOLPLQDU\ YHUVLRQ RI D IXWXUH FKDSWHU WR DSSHDU LQ 'LPLWUL 3LJD DQG
6SDJQROR (GV ³+DQGERRN RI 3URFXUHPHQW´%$0	 &RIIHQJ * %UHGD  8WUHFKW 'H
YHUJHWHQFRUULGRU2SZHJQDDUHHQEUHGHUHYLVLH9LVLHQRWDVSRRUYHUELQGLQJ%UHGD8WUHFKW%$0333
%$0 	 *RXGDSSHO &RIIHQJ  %UHGD8WUHFKW 'H YHUJHWHQ FRUULGRU (HQ MDDU YHUGHU %UHGD
8WUHFKW7KHIRUJRWWHQFRUULGRU2QH\HDUODWHU1RWD0.%$IDVHULQJHQILQDQFLHULQJ%$0333
%XOW6SLHULQJ 0 	 * GH :XOI  6WUDWHJLF ,VVXHV LQ 3XEOLF3ULYDWH 3DUWQHUVKLSV $Q
LQWHUQDWLRQDOSHUVSHFWLYH%ODFNZHOO
%XVVFKHU 7 7 7LOOHPD 	 - $UWV  7RZDUGV D SURJUDPPDWLF SODQQLQJ DSSURDFK LQ 'XWFK
LQIUDVWUXFWXUH SODQQLQJ"/HVVRQV OHDUQHG IURPD'XWFKDLU TXDOLW\ SURJUDPPH 3DSHUSUHVHQWHG DW WKH
$(623WK
&RPPLVVLH6SRRU$6SRRUERHNMH$5DLOSURJUDP$
&52:  6DPHQ ZHUNHQ DDQ LQQRYDWLH 2SHQ OLFHQWLHV LQ GH *:: :RUNLQJ WRJHWKHU LQ
LQQRYDWLRQ2SHQOLFHQVLQJLQWKHFRQVWUXFWLRQLQGXVWU\&52:
'DYLHV $ 7 %UDG\ 	 ' 0 *DQQ  &UHDWLQJ YDOXH E\ GHOLYHULQJ LQWHJUDWHG VROXWLRQV
,QWHUQDWLRQDO-RXUQDORI3URMHFW0DQDJHPHQWYROXPH
(OIIHUV)HOL[$QGHUVVRQ D,QQRYDWLHYHPDUNWEHQDGHULQJ(YDOXDWLHYDQGHDDQEHVWHGLQJYDQ]HV
SDNNHWWHQXLWKHW3URJUDPPD6SRHGDDQSDN:HJHQ
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(OIIHUV )HOL[ $QGHUVVRQ E 9LQG HHQ ZHJ RI PDDN HU HHQ (YDOXDWLH EDWHQODVWHQGLHQVW
5LMNVZDWHUVWDDW
-HQVHQ0&6HOILQWHUHVWDOWUXLVPLQFHQWLYHVDQGDJHQF\WKHRU\-RXUQDORIDSSOLHGFRUSRUDWH
ILQDQFH
.HOO\ - 6 0DOH 	 ' *UDKDP  9DOXH 0DQDJHPHQW RI &RQVWUXFWLRQ 3URMHFWV ILUVW HG
%ODFNZHOO6FLHQFH3XEOLVKLQJ
.HQQLVFHQWUXP 336  0DUNWFRQVXOWDWLH HHQ GLDORRJ WXVVHQ PDUNW HQ RYHUKHLG 7KH PDUNHW
FRQVXOWDWLRQDGLDORTXHEHWZHHQJRYHUQPHQWDQGPDUNHW
.URHV ( +  7KH 8QVROLFLWHG 3URSRVDO ³*DS´ EHWZHHQ *RYHUQPHQW $JHQFLHV DQG WKH
FRQVWUXFWLRQLQGXVWU\DUHIOHFWLRQIRUWKH%$0,QIUDJURXS7HFKQLFDO8QLYHUVLW\'HOIW
/HHQGHUWVH : - $UWV 	 + GH 5LGGHU IRUWKFRPLQJ+RZ FDQ SURFXUHPHQW FRQWULEXWH WR QHWZRUN
SHUIRUPDQFH" 6WUHDPOLQLQJ QHWZRUN SURMHFW DQG SURFXUHPHQW REMHFWLYHV 3DSHU SUHVHQWHG DW7UDQVSRUW
5HVHDUFK$UHQD±(XURSH
/HQIHULQN 6 + 6WUXLNVPD * ) - 6XNNDU 	 $ 2OGHQNDPS  (YDOXDWLH PDUNWYHUNHQQLQJ
$IVOXLWGLMN(YDOXDWLRQPDUNHWUHFRQQDLVDQFH$IVOXLWGLMN
/HQIHULQN 6 77LOOHPD	 -$UWV 7KH SRWHQWLDO RI D OLIHF\FOH DSSURDFK IRU LPSURYLQJ URDG
LQIUDVWUXFWXUH SODQQLQJ LQ 7KH 1HWKHUODQGV 3DSHU SUHVHQWHG DW WKH &ROORTXLXP 9HUYRHUVSODQRORJLVFK
6SHXUZHUN
/HQIHULQN 6  7 7LOOHPD 	 - $UWV D %H\RQG FRPSOLDQFH FRQWUDFWLQJ 7RZDUGV VXVWDLQDEOH
SHUIRUPDQFH LQ WKH WUDQVSRUW LQIUDVWUXFWXUH OLIHF\FOH 7UDQVSRUWDWLRQ 5HVHDUFK %RDUG &RQIHUHQFH
:DVKLQJWRQ
/HQIHULQN6:/HHQGHUWVH-$UWV	77LOOHPDE6WUDWHJLFSXEOLFSULYDWHFROODERUDWLRQ+RZ
HDUO\SULYDWH LQYROYHPHQWFDQVWUHQJWKHQSODQGHYHORSPHQW3DSHUSUHVHQWHGDW WKHUG:RUOG3ODQQLQJ
6FKRROV&RQJUHVV
/HQIHULQN 6 - $UWV 7 7LOOHPD 0 YDQ 9DONHQEXUJ 	 5 1LMVWHQ IRUWKFRPLQJ (DUO\ FRQWUDFWRU
LQYROYHPHQW LQ 'XWFK LQIUDVWUXFWXUH GHYHORSPHQW LQLWLDO H[SHULHQFHV ZLWK SDUDOOHO SURFHGXUHV IRU
SODQQLQJDQGSURFXUHPHQW-RXUQDORI3XEOLF3URFXUHPHQW
/LWWHO - 6SRRUOLMQ%UHGD8WUHFKW(HQRQGHU]RHNQDDUGHG\QDPLHN URQGRPGHEHVOXLWYRUPLQJ
YDQHHQQLHXZHVSRRUOLMQ(UDVPXV8QLYHUVLWHLW5RWWHUGDP
0RUOHGJH5$6PLWK	'7.DVKLZDJL%XLOGLQJ3URFXUHPHQWHGLWLRQ0D\HG
:LOH\%ODFNZHOO
0RVH\ '  (DUO\ &RQWUDFWRU ,QYROYHPHQW LQ %XLOGLQJ 3URFXUHPHQW&RQWUDFWV 3DUWQHULQJ DQG
3URMHFW0DQDJHPHQW:LOH\%ODFNZHOO
1LMVWHQ 5 $UWV -	5LGGHU$ GH (DUO\ FRQWUDFWRU LQYROYHPHQW QHZ URDGV WR LQQRYDWLRQ
([SHULHQFHVDQGFKDOOHQJHVLQ7KH1HWKHUODQGV3DSHUSUHVHQWHGDWWKH7UDQVSRUW5HVHDUFK$UHQD
30,  $ *XLGH WR 3URMHFW 0DQDJHPHQW %RG\ RI .QRZOHGJH  HGLWLRQ HG 3URMHFW
0DQDJHPHQW,QVWLWXWH
3RRW(6SRRUOLMQ%UHGD8WUHFKW2YHUGHEHVWXXUOLMNHRPJDQJPHWHHQSULYDDW(LJHQ,QLWLDWLHI
(UDVPXV8QLYHUVLWHLW5RWWHUGDP
5HJLHUDDG%RXZ8QVROOLFLWHG3URSRVDOV+DQGOHLGLQJYRRU(LJHQ,QLWLDWLHYHQLQGHERXZLQKHW
VHPLSXEOLHNHGRPHLQ5HJLHUDDG%RXZ36,%
5LMNVZDWHUVWDDW  :HUNZLM]HU 0DUNWFRQVXOWDWLHV,QWHUQDO GRFXPHQW *XLGHOLQH PDUNHW
FRQVXOWDWLRQV
5LMNVZDWHUVWDDW D 'H PHHUZDDUGHWRHWVHQ YDQ 5LMNVZDWHUVWDDW 9RRU HHQ VQHOOHU EHWHU HQ
JRHGNRSHUSURMHFW
5LMNVZDWHUVWDDW E0DUNWFRQVXOWDWLH VSRHGDDQSDN,QWHUQDO GRFXPHQW0DUNHW FRQVXOWDWLRQ 5RDG
8UJHQF\SURJUDP
5LMNVZDWHUVWDDW D%HKHHUNDGHU1HWZHUNHQ5LMNVZDWHUVWDDW,QWHUQDO GRFXPHQW*XLGHOLQHQHWZRUN
JRYHUQDQFH5LMNVZDWHUVWDDW
2929 Wim Leendertse et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2917 – 2929 

5LMNVZDWHUVWDDW E 0LQGHU KLQGHU PHW PHHU LGHHsQ (HQ UHIOHFWLH RS HHQ SULMVYUDDJ,QWHUQDO
GRFXPHQW/HVVKLQGUDQFHZLWKPRUHLGHDV5HIOH[LRQRQDSUL]HFRQWHVW
5LMNVZDWHUVWDDW  2QGHUQHPLQJVSODQ  (HQ 5LMNVZDWHUVWDDW HONH GDJ EHWHU,QWHUQDO
GRFXPHQW6WUDWHJLF%XVLQHVV3ODQ5LMNVZDWHUVWDDW
5LMW - 	::LWWHYHHQ  %HVW 9DOXH DW WKH 'LUHFWRUDWH*HQHUDO IRU 3XEOLF:RUNV DQG:DWHU
0DQDJHPHQW LQ7KH1HWKHUODQGV-RXUQDO IRU WKH$GYDQFHPHQWRI3HUIRUPDQFH,QIRUPDWLRQDQG9DOXH

6DQGHH 3  0RQLWRU QLHXZH PDUNWEHQDGHULQJYHUYOHFKWLQJ 5LMNVZDWHUVWDDW 0RQLWRU
,QWHUZHDYLQJRISURFHGXUHV
6KDSLUR63$JHQF\7KHRU\$QQXDO5HYLHZRI6RFLRORJ\
6WUXNWRQ(LJHQLQLWLDWLHYHQ:DWJHEHXUWHULQKHWEXLWHQODQG"(HQYHUNHQQLQJYDQGHPDUNWHQLQ
,WDOLs GH 9HUHQLJGH 6WDWHQ $XVWUDOLs HQ &KLOL  MDQXDUL  9HUVLH  HG 6WUXNWRQ ,QWHJUDOH
3URMHFWHQEY
7DN 7 YDQ GHU 	 * :LMQHQ  3URJUDPPD PDQDJHPHQW 6WXUHQ RS 6DPHQKDQJ3URJUDP
PDQDJHPHQW6WHHULQJWKURXJKFRKHUHQFHHGUXNHG.OXZHU'HYHQWHU
9DONHQEXUJ0 YDQ 6 /HQIHULQN 51LMVWHQ	 -$UWV (DUO\&RQWUDFWRU ,QYROYHPHQW$ QHZ
VWDUWHJ\ IRU EX\LQJ WKH EHVW LQ LQIUDVWUXFWXUH GHYHORSPHQW LQ 7KH 1HWKHUODQGV 3DSHU SUHVHQWHG DW WKH
7KLUG,QWHUQDWLRQDO3XEOLF3URFXUHPHQW&RQIHUHQFH,33&
9DONHQEXUJ0YDQ	0&-1DJHONHUNH,QWHUZHDYLQJSODQQLQJSURFHGXUHVIRUHQYLURQPHQWDO
LPSDFW DVVHVPHQW IRU KLJK OHYHO LQIUDVWUXFWXUH ZLWK SXEOLF SURFXUHPHQW SURFHGXUHV -RXUQDO RI 3XEOLF
3URFXUHPHQW
9HHQ5YDQGHU%RXZRS(LJHQ,QLWLDWLHI%XLOGLQJRQ8QVROOLFLWHG3URSRVDOV'HOWD+DJH'HQ
+DDJ
:LWWHYHHQ:	0 %RV  ,QQRYDWLHYH PDUNWEHQDGHULQJ EUHQJW YHUVQHOOLQJ  ,QWHUQH HYDOXDWLH
LQQRYDWLHYHPDUNWEHQDGHULQJVSRHGDDQSDN,QWHUQDOGRFXPHQW(YDOXDWLRQURDGXUJHQF\SURJUDP
:LWWHYHHQ:	$'RUpH4XLFNDQGHIIHFWLYH$QLQQRYDWLYHSURFXUHPHQWVFKHPHIRUVL['XWFK
KLJKZD\SURMHFWV3DSHUSUHVHQWHGDWWKHWK$QQXDO$5&20&RQIHUHQFH
